Slovenian language is among the richest Slavic languages in view of the number of dialects. More than 40 dialects in seven dialect groups can be found on a temtory of about 21,000 km2 and population of 2 million. Given the richness of influencing factors on the Standard Slovenian language we decided to undertake an acoustic analysis of its contemporary vowel system. Results on vowel formant frequencies and durations using the Kay Elemetrics Computerized Speech Lab are presented for the monophthongs uttered by educated speakers of Standard Slovenian. The emphasis of research reported in this paper is on a comparative analysis of durations of the Slovenian vowels. The measurements support the basic division of vowels into long stressed and short unstressed ones, while the further subdivision of stressed vowels into long and short only seems to be valid for one panicular vowel, i.e., the open central vowel Id.
INTRODUCTION
The Slovenian dialect system consists of 7 major dialectal regions [SI, i.e., Koroh (Carinthia), Primorska, Rovtanka, Gorenjska(Up per Camiola), Dolenjska (Lower Camiola), stajerska (Styria), and Panonska (Pannonia). Historically, parts of the Slovenian dialect system attracted considerable attention of researchers (e.g., [lo] ).
Recently, several thorough studies of the Slovenian dialect system have been published, e.g., by Logar [SI on the Slovenian dialect system as a whole, by Steenwijk [7] on the Slovenian dialect of Resia, San Giorgio. and by Zorko [ 11 ] on the dialectal poraait of the Drava valley. Unfortunately, not so many attempts [6] have been made to conduct an updated description of Standard Slovenian using a Sonagraph [8,9]. Our work contributes to this topic by using a computerized methodology in analyzing the data.
The next section of the paper describes the methodology adopted in this work. Then a brief overview of the Slovenian vowel system is given which details measurements of the first three formant frequencies and an acoustic representation of the 8 Slovenian monophthongs. Section 4 of the paper discusses the analysis of vowel durations and compares the results with the previously reponed work of Bezlaj [3] and Srebot-Rejec [6] .
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METHODOLOGY
Two types of text scripts were prepared for the analysis of the Standard Slovenian vowels. The first was a short word set (about 4 &speaker), containing isolated words and (up to four) words in a short sentence. This set included 96 tokens. Words have been selected with a goal to obtain controlled minimal pair-and syllable environments. Due to morphological and phonological rules of Standard Slovenian this criterion had to be relaxed several times at the expense of obtaining monosyllabidpolysyllabic word pairs. The second script was a paragraph of continuous speech (about 1 midspeaker), which was read only by two speakers (one male and one female).
In the present study, only the former word set was used in the experimental work. Two male and two female educated speakers were recorded on a portable Digital Audio Tape recorder (Sony TCD-D3) using an AKG cardioid condensor microphone with a linear frequency characteristic (20 H2-20 kHz f 1 dB, microphone noise level 5 18 &A). The recorded material was later analyzed using a Kay Elemearics Computerized Speech Lab (CSL, Model 4300B, software version 5.03). Formant trajectories within the manually segmented monophthongs of three speakers (two male and one female) were computed using the CSL. The sample values of the first three formants were taken at the middle of the formant trajectory contour. Vowel quality analysis included the sNdy of height (modelled by the frequency of formant one) and backness (modelled by the difference between frequencies of formant two and formant one) [4] . Vowel durations were calculated from the manually positioned boundaries in order to enable a comparative analysis with previously published results.
. VOWEL QUALITY IN STANDARD S L O V E "
The vowel system in Standard Slovenian is described as consisting of long and short A. a, ul, long le:, E:, 0:. rJ, and short / E . 3, d (1,2]. Table 1 surmnarites the classification of the Slovenian monophthongs by combining the length and their distribution in stressed or unstressed syllables.
All vowels occur in stressed and unstressed syllables, but Id and fol are used in unsntssed positions in a few words only, e.g., the auxil- The approximans /v/and/jf form closing diphthongs with preceding vowels when they are followed by consonants and in the word-final position. The labiodental /v/ in these positions becomes a bilabial secondelement of the diphthong, i.e., close/u/, and /j/becomesclose N ( Table 3 ). Slovenian diphthongs, however, are generally considered as allophonic combinations of vowels and approximants, occuring only in those words and word-forms in which they an not followed by vowels. Thus, for example, the pronoun r~o j 'yous' is analyzed BS consisting of four phonemes (/No$) becauseit is only in this p dcular word-form that /j/ is in the final position (as compared to ntoju, WO$, woje 'yours', i.e., different forms of the word 'your' in different genders, cases, and numbers).
Formant Frequency Analysis
Three informants (two male and one female) were selected for measurements of formant frequencies of the monophthongs listed in Table 2. Since the number of tokens per monophthong was not large enough to enable a robust statistics of formants, the data was pooled by disregarding the long/short division of the monophthongs. Given that such an assumption is only valid when there are no differences in sound quality between the shon and long vowels, an experiment using much larger data set needs to be conducted. Nevertheless, formant trajectories of the 8 monophthongs within the manually positioned boundaries were extracted using the Kay Elemetrics CSL and analyzedlater using MATLAB. The measurements were checked for consistency in estimation of formant frequencies and the ones with obvious measurement emrs were discarded from further analysis. As pointed out in Section 2, the values of the first three formant frequencies were sampled at the middle point of the formant trajectory within each token. 
VOWEL LENGTH IN STANDARD S L O V E "
The duration analysis is based on a recording of one female (Ms, an acmss. "Slovensko Mladmko GledaliSEe", Ljubljana) and one male (Rs, lecturer, University of Ljubljana) speakers, both from the Slovenian capital, Ljubljana.
Thditional Classification
Slovenian vowels are traditionally classified into long and short stressed vowels, and shon unsmssedvowels. The mid-dose /e/ and /of are always considered as stressed and long, while the Slovenian schwa is always regarded as a short vowel, regardless of whether it is saessed or unsaessed (see Table 1 ). (not hungry), kraplkra-pa 'carp', kuplku-pa 'pile', replre-pa 'tail', posrlpo-sru 'fast'). As for the short stressed/i,a,d, there is strong evidence that they were not only quantitatively, but also qualitatively considerably different in the past, and weakenedin some dialects to la1 (e.g., sir /sat/, krup h p l , kup kap/). Such pronunciation is still used in dialects today but is not considered as standard.
Acoustic Analysis by F. Bezlaj and T. Srebot-Rejec
The first Slovenian linguist to study the duration of vowels in Stan- . On the basis of her measurements, she arrived to the conclusion that vowel length is phonologically no longer relevant, since her informants, speakers of Standard Slovenian, generally made no relevant distinctions between the long and short stressed vowels in pairs of words, for which such a distinction would be expected. In several cases, the expected short vowel is actually longer than the expected long vowel. Table 6 shows some of her results obtained on the basis of pronunciation of three different speakers. 
Present Acoustic Analysis Results

The results indicate that:
The vowels h,u& are considerably shorter than the other vowels, regardless of whether they are long stressed, short stressed, or unstressed.
On average, all stressed vowels are longer than the unsnessed ones. The differences, however, are much smaller (if any) for N and /U/, which can be explained by the fact that they are elatively short in all distributions (see Table 7 ).
The long stnssed vowels are mostly longer than the short stressed ones, except again for /ii and tul, where for one speakerthe short /i,d were actually longer on the average than the long ones.
In compaxison with the differences between smssed vs. unstressed vowels, the differences between long and short stressed vowels are much smaller, except for the long snessed /rJ vs. shon stressed /a/ ( Table 7) .
On average, the long l e d which, as mentioned above, may also occur in unstressed position, are (for one speaker) considerably longer in saessed syllables. It remains unclear, however, whether these two vowels can be regarded as short in unstressed position.
Our measurements have confirmed the traditional observations regarding the essential difference in vowel duration between stressed and unstressed vowels in Standard Slovenian. i.e., that stressed vowels are generally longer than unstressed ones. On the other hand, the traditional subdivision of stressed vowels into long and shon, which has already been argued against [6] , appears to be questionable with regard to all the vowels that are dividedinto long and short, with the exception of /a/.
It would definitely be necessary to continue and enlarge our analysis to a more extensive corpus with more speakers, before we could convincingly argue against the traditional theory. Nevertheless, we claim, on the basis of the results obtained both by Srebot-Rejec and our own, that instmmental analysis suppons the basic division of vowels into long stressed and short unstressed ones, while the further subdivision of stressed vowels into long and short only seems to be valid for one particular vowel, i.e., the open central vowel /a/.
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